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Mt2ii2oii«}cis*§a#:^jate@aBLT, Sijta»2co 
ism^ 1 1 1 W*Jl 1 0 ic*3v>-r . 

sifiBis 2 (Dmmnmi^mm i (^m^cof^Bi. '^j t:k 

#<«$^L-C4o#. Ht)ia*^2(;>««cO/lig:Sl5(;:fl^fia$;}X 

y^^-VXit^ ■x^:^^^'c>l/^Tt^;0»w^a&1t5 i ^ 
i|#mi:-r6fp^ffift«^fflv^/t«ffi^a:^fc 

20 (cMoTJi^fiSiL-C, tg*S*!!iaffi^*aia-t-?)Cli:<Sr!|^?mt 

■f ift B*itii; ^ ffl 1/ ^ /d * ® ^a;*? teo 
[tl*Jli4] 1**111 0 7^)911 3 CO I ^-ftv;0^c:*5^^ 

iht^m 1 omat. 

30 2cofl;ffii:, 

w-i&it^^^m 2 commit t. 

3<7)Mmi*i:. 

fifita^ 2 (7Di;ti(7)PB p t jFrr&i-r sfSEi-TflfltB^ 3 cop 

fiio^tt/ifstiaicij;'?. mtam3wiisf*i:*i-[fe]LTja 

40 stsffi3^msrfflv^fc«®$aa^Bo 
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bUib^ 2 comnoiii o i ^t^i-sfieciT fttjiB^ 2 (nm 

50 «^*;co«ffi(C'?B®*^:mSrPStT. SSeffi;^«(c:J; 19 4 
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[00 0 1] 

[ 0 ao 2] 

UTV^6 (!(tM¥-7-2 9 5 0) o 
[0 0 0 3] ±fBS»(;iJ;tt(±\ ^-yV T-ff:^ t 
U AH e irS^S i:*7°7X-v5§^*|5(c:!»AL. ± 

[0 0 0 41 r cr)iJWl-J;tu«\ :^^iEc^7X-v$r^:^ 

[0 0 0 5] *fc, icMJET'yX-v'^^fiSci-S*-^. X 

[0 0 0 6] ::co:/^xvy;^— v?^ej)t-r2.f:-to(c. 

^hflX\/''i)o 
[0 0 0 7] )S'l4tt(;i(±##;05fcS7t 

[0 0 0 8] ^c-e. *:«B^(7^S^K)i■f 5t i^fl. :/ 
#s«ffi3!*m^fflv>fc»a*!ia^«>ao«*c>»}S?sr«« 

[0 0 0 9] 

tarn 2 comti t *tr£i] LT)fiigiaH^tt7^«a#:(O^E 

[0 0 1 01 :^%m^m^mmikm&m\^^fzmm^m^ 
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H 2 (7>mffi ^ftift L r . IttrfBS 2 CO mti <7> BfJlB H P ififf 
iC^ffi^a^^a-r^Xgi:, HtjiaM2<D«;il|^:KMa 

[0 0 1 1] r.w«•?§B^(cfflv^b^^^)l;tl1*ii(±, #M 

?• 1-275403 ^^(cM^i^^nfcity vM^fflmti 

ii. 01. 02coStiic:T!i{J:J'n-X$fbfcM«{c?i5 

/^c^5ix5<?3T\ ife*aafr*^2co««{c«Ejfi$-yrTMfa 

h^i^i/Njaa^ff oTt. is^*a;a*255'7'9xv(cjs: 

[0 0 12] riTDBf, rniiaisscomfficD^ffjsr, mmm 

[0 0 13] iIIBHP;65^m<»;^y hi LXMl^^n 
[0 0 14] tv-f;j^<;5^^^^ 1i&<73#*CDilPififf }c: 

30 xmmiim^i^^-r^rzisb. mmmmAm±^Hxmm\y 
[0015] Huia^ 2 6oa;ffi«Sijfiawo t #*tf^ tt^^ 

[0 0 16] Striae 2 (75t;^i?-ao-ri4-7°9X-v't4«f* 
[0017] mJlB^ 1 comti^^sy^P V ^ \-x:w^i& 
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[0 0 1 8] mtB||2omti(±. -f Vt'-^VXpS^ 

[0 0 19] ±m\.tz7^mm^m:^mmii%^m!m^m 
[0 0 2 0] tuten 1 (Dmm. mmPfRxi^ 2 co«ti;5^ 

\z.'^io^xmm.-t^ r t t^'^m. ttti,. 20 

[0 0 2 1] /<e*5. 3^^9J1;fytett^ 

■So 

[0 0 2 21 :^mm{m^r^mikm^m\^-fzmmmmm 

t . ^^m^mmmmmm^m u mmm 2 com 
ti(7>p^ p t Mi^-t^iiLm^^xmmm 3 (Dmm{^(^mm\c 

[0 0 2 3] *^P^{c#v?)ffiffi*it«^ffli/^fc*a^M» 
SCO ^ btcifilK^otlltt^ ctntfv ^ 1 co|S«f*i: . SfJia® 

sBp^Wi"^m2c7:)mffi^. ^-^tsmmjAmmmm 
m 2 <Dmmi^(^mm{mmmm^mm lx\ tmm^m 

[0 0 2 4] ^/^-fi^c7)§^«(.:::^av^T'b. ^2co«ffi^lt 

comm{tcommii^f^r>xr^®Mcm^m^^^^ ^ t ^^x 
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[0 0 2 5] 

[0 0 2 6] (0^*60 laP^ 

[0 0 2 7] pjhk^dvnt. ^i^o^ffi^iiiggft. 
mi^i tn\^\^xmm^ti^mmmmmmmi osr^t 

(c^lcoStl3 0. ^2coSffi4 0 4r-tti^-e';}x^>^i-;5 
3iiti3g^/^oTV^^c -t-LT. 01<omtl3 OtC(l. 
1 0 k H z <:0{g;PS«;^#ffi;^| ^tl^mmi&mM 

[0 0 2 8] M®{*2 0*1. ^iJxIiS i 0, X(1A 1 , O 

[ 0 0 2 9 ] ^ 1 . m2 <nmm 30, 4 0 a® <t 

r . (SUS) . T I . W. Ta , Mo^^ 

mv^^-t^'^x^^o ■^mmmit. mi, m2<Dmms 
0, 4o^mcmm^xmfA^ix^o t.fz, m2(Dmm 

[0 0 3 0] ^2 COmm 4 0 (dil, 0 2 ( A ) , ( B ) 
Jd^-t-ctpid. MP 4 2/i)^ffM^ttTV>6o 1112 (A) 

fE1t{C«oT-^tl€tbiS»<7)MP.4 2^ 
^^-r SCli^- ^2cr)a«4 Olcfe^il^com^l^^^^^- 
^'gM 4/J>^?fM^tb-rV^^o El 2 (B) {:ifjki-m^{c 
PfiP 4 2;0^lSiC<:OX ij :y h <t LTff^iiS^tt, ^COffi 

m<r>y^u h4 2k^x^m'm(omm^<^-i^t^4 e^^m 

[0 0 3 1 ] mm^M:^i[i^(Dtm 
mc, mi^^^^^m^mmmi^m^x, ^^^m^kd 

[ 0 0 3 2 ] HI 3 HI i^w^i-mm^mmmm i o <d 
-Ui:^i^Ltcmmmxh^o 
[0 0 3 3 ] mi. « 2 (Dmm 30, 40 cowjciyijx « 
1 0 k H z (Di&m^mtj ^tt^s-t ^5 1 . m2 (Dmm 4 0 

cow P 4 2 m 3 (c:.T:i- J; 9 ^^mntjm 7 0 

;6^ffM^n^o r(7>®ft:fi#i7 0^1, mi. m2a)mm 

3 0, 4 0;6^^!^'^^Mm(c-cm«/^ig<ffM^^X'5 
M P 4 2 tc:BI^^^{fie:-r;5-^ 2 <7:)«tecoffiij® 4 0 a 

tm K^mms 0 t(Dmch. m3\c^.'t^ofj:mnti 
ir^mm^^^. m2(Dmm4ocomQ4 zt&b^d^^:^ 
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[0 0 3 4] ^LT. ::C0fp^ffiSfe«ffl«c7 2(CT;£^$ 

^/cy^mSa 7 4 7)^^. K^SIf*: 1 (D^mmm l a fflllcM* 
i-6 <r i: r comi-^m i At IS^SIffi i a h 

[0 0 3 5 J , ||2<D«S3 0, 4 

0 <7:>Pp1Ic 1 0 k h 2 (r:^\^W^m.f}^\Wi^^^z. k X\ y" 

[0 0 3 6] roj; 5fCLT^a$tl5IS^Sf*:iOtt 

ffi ^ ^ . f^ffiffi^M ^ ffl V ^ -c ?9 m 
i&m^m&^ti\^x.<. rKic^* (N.) 

(O.) ::^y^:y^^mt^\Z.\m'&<r):x.y 20 

[0 0 3 7] >r.::T\ :^mWWmxn. 

2 cornel 4 0 (C^ffi S -it 5 ir T\ ffiffiJ^mffl* 7 2 

T /^c * ^^ a: 1^ / u :¥ - CO Si 1/ ^ f s t* a & ffl V ^ T 

*aaffi i aH. fe^ffi*^«M«7 2{cii:s^ t.^tt5:ii 
fj:^^(D X\ K^SI* i CD :7''^ X-v- - v> t {£Mi~ 

tt4 0 J; ^WtLfc-fiCEI-fc^ttMS*! t cDP^TT^ 
^^-v^^ct i9teM-r^r. ^r?)^-e^^o 

[0 0 3 8] r 0-7°^ XV^;^ — v^^iai^-t^fcis^ic: 

li\ E! 1 (ciTf^i-i: 9 ^2 o«ti4 o ^^'^ Kll{4 

[0 0 3 9] *fc. ^mmmi^m^^^\t. ^^mw^i 
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[0 0 4 0] ±m Ltzm ^ . ^mmm:Hmx{t. i o k 

mtil- 31 ftp ^ ti. ^ ^ ^^ftmi± CO jl ^ f 1 ± tB<D t CO [5S ^ 

m±^-ti3, 5 6MHzfj:t^(Dmm&m:t)i:m^'^x 

iy&\^\ 13. 5 6MH z60^«Jg||S^ffl^/^^r .^r-cmH 

1. ^2(7:)mffi3 0, 4 o miij^^hcoy^-'r ^ ^ JU^ 

[0 0 4 1 ] ^mmmmmxn. m i ic^^-tm ^ . n2 

co®ti4 ocomi^m 1 <D«ffi3 o<D^j|^j: ^h±t< 

^j^cUTi/^^Sp >r<7)fflft|COV^r. 13 4 (A) , (B) 

^^mi^xmm^^. [34 (a) . (b) ^1, ^ 
[0 0 4 2] [114 (A) Km'tif^'mmmmw(om^{c 

#mffi3 0, 4 OcD^,^gp(;iTfD|I| (A) {Cffk-i^m 

mmmz^u^^ ^•^thh-t'^^f^<t^^ . 1 <d 

4 0 J: § KSScm. ^ &>(-flT->>«cmcoB^^^® 

^ri^z.t\±fj:^\ rcos*{l. ^«fii3 0s 4 0coffl 

S7)^^^ww{-ifi^^/0^«9s \.t'^i^^(n^m\mmi^2 ot^ 

^^-r^tci^s ^««3 0. 4 0COiffiSW(0^>'t:°-:$^^' 
y:^tm±V.X\'-^t^hX*h^o SfiiSOi: 
m«4 O(cJ;64c:(i:4^*i«:05^^-f -5 ::i:/^<, 

[0 0 4 3] rtl.(C>ftb, ^1. ^2cDfl:ffi3 0, 4 0 

mmm^2\t. m2omm4 o(DTmx,^ h^mi^x'B 
(D^ijaffli^ 9 2 ^ b $tu^ r 1 1 9 , 1 CO 

4 (B) (D^-a-l^ll. #S«3 0. 4 OcD^BPfll-Titt 
S^r^cm^^* 3 0.4 0 - v^;^^^ 

ir-TUm^o i-^'^Jb-^^ 04 (B) cD;»^(m, 0 4 
(A) cD^J'a^i:i:bKtT. #m«3 0, 4 0cO«S?6^^ 
WWtciffi^L. Li)^h^(r^'^m\mm{t2 ot^^Ui^f^ 

[0 0 4 4] %2 0~)mMcomW'<^ — y^\Z,^^^X 

^mmmx^t,. ^2co«4ii4 Qkmm.^thhmm^<^ - 
ym^. m2 (A) y.\tm2 (b) (D\,^-rM>mmt 
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-^jumm^m^^fixm^mi^KT^iHimi^- h^f^± 

[0 0 4 5] ^fc, »2C0m«4 0(C?I&O|flP4 2* 

m0,'t^:itX\ -001^04 2 co:^#$Sr/jN$< Sit 

*^>*>6o r<^^S:#lt-r5<!r. 02 (B) tc^-fmffi 
y<^ — >U4 6 mQ4 2(D±^;^^/ls^<Xt 

611! 2 (A) <Dmm^<^-yU4 4i:mmi'^z.tmi- 

[0 0 4 6] 1112 (A) . (B) {C7iki-^m.m^<^-y 

w^4 4xiit4 6^W:m'ti>m(DmAit. z(Dmm^<^- 

^4 4X^^4 6 ^r-Xv'-yl^ Kt^ :y v^^x^h LT^iJffl 
«M(7:»iK*^#itLTMP 4 2co>;t 

;fe-r5 <t 6:1.^0 H 3 {CTTJ-f-SflP 4 2<DitJiW 1 ^Ji»jfe<7) 

v^ t. m2comm4 oco5flp4 2rt(cfp^ffijj(mM«c7 2 

4 2cOt|iiW l ^J^^-r-^^T*fc2>o 

[0 G 4 7] 0 2 (A) . (B) \cm^^^(Dmm^<^ 

-^g[54 4Xf^4 6co^-^ >'T>^ K^^-^^coiH^rrM 
tc|S::£'t-2)^:i:T\ Wp 4 2rt(c:ifjg$tt5fa^ffi*r5c1:ffl 

«7 2(7:)y'^xv^Si-fW]< LX. fetat--- hS-f^JiS 

(Dm i^^f^ ^ tL 5 n^mmmmmm 1. 0 (nmm^^^mxh 

60 ^1, ^2 (;:)Sti3 a, 4 0^1. ^m# 2 0^:^^L 
ti. ^>ot£tt^t#ft*f"5o lasjoi^i-^ftc isms 

fciR i i-i. m2(Dmu4 o<Dmm^<^->'U4 4co^^^b 

mU^X^^o m5{::7f;irmmo2RnmMK2ir±, % 

2C0mffi4 0OftlJS4 0 a ||lC0tti|l3 0 t<7>M(^ 

[0 0 4 9] #fffi»*c 1 jiv 

4 4cDffiW2 7)^:^$Vv^5if^ii5<^^i9, t^oT^co^flg^ 

fBtfifeiR Ifi:. Sti^^^^-^-gM 4 coit'iW2 ;6^V]n^ VMS 
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[0 0 5 0] %2(nmM4 0(r>mx\4 2t^\z.m 

e$n5'Sffi*^cmffl«7 2<:o:/^X-v'^£it^K<-r6t:: 

«:C 2St/^fil1fifeiR 2tcr?SS$n6ffi;}ill^«;^7&>it 
i^-t^t^hx^^, 

[0 0 5 1] f^oT. [3 2 (A) ^\±m^2 (B) iCl^n 
-t**X^'tSfii>"?^->'aS4 4, 4 6(;D^-r VTVK;^-^ 

-•:^(n^mts 0. l'-5mmSj!ScD^HT% ±fB<^,'^ 

10 .Sr#*LT. fp'ffi&«Mtt7 2-eco:7^^xv^jS;o^fti 

[0 0 5 2] m'oKxn^.^MzM'o . mir ii2com 

113 0. 4 0y^^7T.^/^(C>Pt^^LTl^6 ,t . -^rid^VT^V 

mf&Lfj:\^^tzi^i(at. me (a) — (o (D\,^'rtiy)^<D 

[0 0 5 3] IEI6 (A) - (C) f*. VN-rtbt. S2(D 
20 ««i4 0CDMR4 2i:#^^f^^/^6<fi:«{CT. Hi 

113 otciWn 3 2Sf^i*b/:itc^i?fc5o r(7:»r?flP3 2 
^mf^'i^^:^ t x\ m 1 3 0 — ^^SP 

3 4?:j^?g^^n6 ::-^(-?te^)o 

[0 0 5 4] El 6 (A) fi, ^1 c;0'®;ti3 0<DWP 3 2 
cOiHW 3 i: . IS2cDaffi4 OcOMP 4 2Wl(;:>ft)ii: ^* 

3 0COmtM^<^-->^^3 4C0itilW4(^, ^2COmfii4 0 

CO«ffi/N^->'t(5 4 4X(14 6(7)!l]iW2 t-g:t~5o 
[0 0 5 5] 1116 (B.) (Dm^\^\±. rnKDrnW^ 0<D 
30 IS q 3 2 <D!^iW 3 4r , ® 2 corns 4 0 <OM P 4 2 COiHW 

1 J;»9ti^< bfctcT^^T-fo^o Ull^t::. me (c) (om 

-a-Kn^ Oleomas ooBSp 3 2coi|iiw3$r, ^20 

[0 0 5 6] 0 6 (A) ~ (c) lc:*3^^T^i. mi, W 

2 0«1f 3 0, 4 OcO«ffi/><5'-Vg[5|S!±;65Svf®'t-?>ffi 

[0 0 5 7] fp^B*:k«fflaffil 0(7:)M®:^ft(c:ov^-c 

0 1 \z.7s=.-t%mn-^\'t, mn.w- 2 o ^ m . is 2 co«ffi 

3 0, 4 0 LT?l^;^S^tTl/^S„ 

[0 0 5 8] ciwKm2 ocoiffi}ffi{c:t$^^n?.«i, 

ii-C'fcSo ^flfJl^sfe^ic:. 1112 (A) . (B) \^7r^-f 
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[0 0 5 9] ^2COmffi4 0(c:JFM$tl'5i*ff«{^ol.x 
T 

#140 lot LT. W^ftmS^^ff 5r t;()vT^g:^o 
':^'7:^'^\cmmvx^-f^m2(r>WmA oco 

ixct «9 hm^com^-^mmM^mi^xmmm i o o $r?F?;* 

i:ui:Mxmm^<^—:^n.4 4:^1^4 e &mf^Ltz.m. 
f^m^mt^^^y'f-y v^xDmMcn. s i 02 

6. loot LTf^J;ttf A 1 , Oh 

[0 0 6 0] ^fc. l^Sf*2 0(7>»ffi(cti:ffi?f 

^^Ij^-pJtg'T:^^tt.{^\ ^<^rii»>^^m^^2C0ati4 0 30 

(1. rmt LxmHL^i'^.^^mmm^ifm'r^^ t7!)^ 

[0 0 6 1 ] /^^o\ rcofSHflSi 0 o^-ta^:>T. ^1, 

^2(7:>ffi;ffi3 0, 4 0&t/MS;f*2 01^, 7J-(Dy<-''r 

^ ^juco?^^mmtfj:^:Ltmm\^Xs ^mm^m^^ 

[0 0 6 2] fc^®i^liffla*(7){il2<7)^$tt:^CK LX 

tit LfcT)^. ^(om^ <7:>mmmfS.i'6 t^^x^ 

1, m2cO«ffi3 0, 4 O^^Jit LTJFM-tntfS 
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[0 06 3] ^E^a$IB^7)^i!i^D«^(CoV^T 

[0 0 6 4] 13 81^, m9{Z7jk'i'mm<r^W'mm\zmif^ 
A~Ammmxh^ . m i o^tms^^cDB-Bmmmx 

^;^)^^;i:5||l cDttffi 1 1 0 t. -tcTDTS 

(c>tnmffM^ix/c:^mf*i 1 2Rx^m2(Dmmi 1 

li. 12 2 (A) xii[a2 (B) (7:>\^^-rM^(Dmm^xm 
fii,^tix\^^^, ^tz, mi(^mmi 1 2^^, 
^mmM^^^m&Hx\^^^o 3»«iS(7>^&ffiirfem 
fflstifi. ^2(Dmmi 1 4cr)Sffi/N-^->'*i5t«a-r 

1 CO^S4^7l/^- 1 1 6 t . B 2 CO^S^^l^:^^'- 1 

1 8 t(Cj:oT. ^-Xffi 1 2 O^C^^S^^TV^^o * 

^ 3 mmm(D?^mikmmmmu. m 1 3 (Dmm^ 1 

2 2~1 2 6(c:J;oTt3-<-;^»l 20\Z%^-^^X\^ 
[00 6 5] r^^JS^TiJ^ft-Cfl, iaiO{C^-rj:p 

^;/^;6vb?:^ 5^l comm 1 oi^^K^p^^i 

tPl 3 0^ff^/^bTi/^6o ^br. ^S^^IcfeoT^l. 
ro*SPJ5?l&Bl 3 O^^UT. MSfrl 1 2^1/^2 
c7>«ffilfP 1 1 4 ^S":/!:! i^;^^fc?t5»J#:c7)^ i co 
mill 1 OWtceS^I brv^5. r^x(::J;«9. 

i:t)#?^^ttTMmi*i 1 2Rxim2(Dnm \ 1 4^::^ 

[0 0 6 6] S ^{c;^^JfefiJ-T?ft. E i 0 {^.i^i-J: 
tc, ^;i)vib/^ 5^' 1 co«tigR 1 1 0 co[^g^B(c: 

?aiRj«f*:ffloiii^l 3 2^Jl^fiKU'ri'^'5o -eUT. 
SfeWTi^iOiiiSl 3 2|:^gpm*P^fls:fiJ;tfJ?^7K^ii 

[0 0 6 7] ::co*^p^^it(si 3 o^5Ltj^^m*«ffiiiggi 3 

21^1 J: 19. P«^*:i 1 2'Bi.V^%2 0^mm \ 1 4^m iC0 

mm 1 ow(c:^fl*®^#$^T«\^m4rtT9^ t^^T*^ 

Sl 1 4 €:/^*p-i?^5o 

[0 0 6 8] ^h\z.tL(n%mm^w\%. m9\z,7f^-^'^^ 

1 c7)#M::^r^C(DT'iSWc7:)ftij®ici, 0 i o \z.7fs-^i^^ 

T^Witmy^n y^ 1 3 4 ^^i"^, C0:;^^;^fi^|&ffl T'^ n 

^^'^ 1 3 4 it. mu^hm'i^^ivtz0y^^\bLmi~^:^^y^ 

1 3 6 ^*i-6o >r.<0;tfX?gJ6^1 3 6(CI|3^^$ 

ttfc:^^^!^. ^ 1 3 4 t coPflc^fflPft^ 

t jg? :^ f^l CO D [p] ( ciRi ;0 > o T m& ^ 5 o 
[0 0 6 9] tt"5r.tT\ ;^^J^^<Z)^a;t;' 
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[0 0 7 0] fp^ffiM«ffl««^ffiC0«ig#-fJ{COl.NT 

m 1 1 i 5 o{^. m (Dmmt i 

fl/c^ 2 C^^mti 14 4^^1 COS^mf* 1 4 0 (Dfiil(7>aj(;i 

[ 0 0 7 1 ] El 1 1 {^n-^-i-f^miimmmmi s o ti. ^ 

^K^tlX. »2(75«ti 1 4 4 ^¥-iafb$i±-5||2(7)!^ 
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(54) APPARATUS AND METHOD FOR SURFACE TREATMENT USING CREEPING 

DISCHARGE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an apparatus 

and a method for surface treatment wherein high 
treatment rate is obtained with less damage to a 
workpiece. 

SOLUTION: This apparatus contains electrodes for 
creeping discharge: a first electrode 30 and a second 
electrode 40 positioned with a dielectric 20 in between. 
The first electrode 30 is connected with an alternating- 
current power supply, and the second electrode 40, 
which is grounded, has an opening 42. Creeping 
discharge is induced in an area 72 in proximity to the 
opening 42 to produce active species 74. These active 
species 74 are used to treat the surface la of a 
workpiece 1, placed in proximity to and opposed to the 
second electrode 40. 
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CLAIMS 



[Claim(s)] 

[Claim 1]Have an electrode for surface creepage containing the 1st electrode and 2nd 
electrode that have been arranged on both sides of a dielectric, and AG power supply 
is connected to said 1st electrode, and said 2nd grounded electrode has an opening 
and induces surface creepage near [ said ] the opening, A surface treatment device 
using surface creepage processing the surface of a processed object by which 
countered with said 2nd electrode and close arrangement was carried out with active 
species generated by this surface creepage. 

[Claim 2]A surface treatment device using surface creepage, wherein an outside of 
said 2nd electrode is formed in claim 1 more greatly than an outside of said 1st 
electrode. 

[Claim 3]A surface treatment device using surface creepage, wherein said 2nd 
electrode is formed as a slit of plurality [ opening / said ] and two or more band-iike 
electrode pattern parts are formed of this slit in claim 1 or 2. 

[Claim 4]A surface treatment device using surface creepage to which said 2nd 
electrode is characterized by forming two or more said openings in all directions, 
respectively, and forming a lattice-like electrode pattern part of said two or more 
openings in claim 1 or 2. 

[Claim 5]A surface treatment device using surface creepage, wherein an opening is 
formed in said 1st electrode in either of claims 1 thru/or 4 in a position which is said 
opening of said 2nd electrode, and un-countering, 

[Claim 6] A surface treatment device using surface creepage, wherein it covers said 
2nd electrode and a protective film of plasma-proof nature is formed in either of 
claims 1 thru/or 5. 

[Claim 7]A surface treatment device using surface creepage forming further a means 
which an electrode of said 1st electrode is formed with a metal block, and said 
dielectric and said 2nd electrode are formed with a thin film in either of claims 1 
thru/or 6, and carries out temperature control of said metal block 
[Claim 8]A surface treatment device using surface creepage forming further a means 
which an electrode of said 1st electrode is formed with a metal block, and said 
dielectric and said 2nd electrode are formed with a thin film in either of claims 1 
thru/ or 6, and carries out vacuum suction of said dielectric to said metal block side. 
[Claim 9]A surface treatment device using surface creepage, wherein said 2nd 
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electrode is grounded via an impedance adjustment means in either of claims 1 
thru/or 8. 

[Claim 10]A surface treatment method characterized by comprising the following 
using surface creepage. 

A processt of impressing a volts alternating current to the tst electrode arranged at 
the whole surface of a dielectric, grounding the 2nd electrode with an opening 
arranged in other fields of said dielectric, and inducing surface creepage near [ said ] 
the opening of said 2nd electrode. 

A process of cafryihg out close arrangement of the processed object to said 2hd 
electrode, and processing said 2nd electrode and the surface of said prbcessed object 
which counters with active species generated by said surface creepage. 

[Claim 11]Surface creepage which forms an outside of said 2nd electrode more 
greatly than an outside of said 1st electrode, and is formed in an edge part of said 2hd 
electrode in claim 10 is induced in a position made to bias to said 1 st electrode side, A 
surface treatment method using surface creepage reducing a plasma damage to said 
processed object. 

[Claim 1 2]A surface treatment method using surface creepage characterized by 
processing either reforming treatment of the surface of said processed object, ashing 
or etching with said active species in claim 10 or' 1 1. 

[Claim 1 3]A surface treatment method using surface creepage imitating ahd formihg in 
a treated Surface of said processed objeot with shape other than a flat fade laminatibn 
shape which comprises said 1st electrode, a dielectric, and the 2hd electrode in either 
of claims 10 thru/or 12, and processing this treated surface. 

[Claim 14]A surface treatment method using surface creepage, wherein said surface 
creepage is induced under atmostpheric pressure or a pressure of the neighborhood in 
either of claims 10 thru/dr 13. 

[Claim 15]With active species which has an electrode for surface creepage 
characterized by comprising the following, induced surface creepage on the surface of 
said 3rd dielectric in an opening of said 2nd electrode, and a position which counters, 
and was generated by this surface creepage. A surface treatment device using 
surface creepage processing the surface of a processed object by which countered 
with said 3rd dielectric and close arrangement was carried out. 
The 1 st dielectric. 

The 1st electrode to which it was formed in the whole surface of said 1st dielectric, 
and AC power supply was connected. 
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The 2nd electrode that is formed in other fields of said 1 st dielectric, and has an 
opening. 

The 3rd dielectric that covered embedding or the 2nd dielectric to which it is enclosed 
with and flattening of said 2nd electrode is carried out, and a field where flattening of 
said 2nd electrode was carried out, and has been arranged in said opening. 

[Claim 16]With active species which has an electrode for surface creepage 
characterized by comprising the following, induced surface creepage on the surface of 
said 2nd dielectric in an opening of said 2nd electrode, and a position which counters, 
and was generated by this surface creepage. A surface treatment device using 
surface creepage processing the surface of a processed object by which countered 
with said 2nd dielectric and close arrangement was carried out. 
The 1st dielectric. 

The 1st eleGtrode to which it was formed in the whole surface of said 1 st dielectric, 
and AC power supply was connected. 

The 2nd dielectric formed in other fields of said 1st dielectric. 

The 2nd electrode that is embedded and formed in said 2nd dielectric and has an 
opening. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to a surface treatment device which 
used surface creepage, and a method for the same. 

[0002] 

Background Art and ProblemCs) to be Solved by the InventionJThe applicant for this 
patent replaced with the conventional vacuum plasma, activated raw gas by 
atmospheric pressure plasma, and has already proposed the art which raises the 
wettability of the work soldered by the activation gas (JP,7-2950,A). 
[0003]Aecording to the above-mentioned art, helium helium and reactant gas are 
introduced into a plasma generating part as carrier gas, and raw gas is activated by 
generating atmospheric pressure plasma. The surface treatment of the work is carried 
out by exposing this activated raw gas to a work. 

[0004]According to this art, in order to be stabilized and to generate atmospheric 
pressure plasma, helium which make it easy to stand in plasma was needed for the 
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large quantity, and the new technical problem that a running cost increased had arisen. 
[0005]If processed objects, such as a work, are exposed to plasma though it is not so 
remarkable as vacuum plasma when generating atmospheric pressure plasma, the 
plasma damage to a processed object cannot be disregarded. 

[0006]In order to reduce this plasma damage, a plasma generating part and a treating 
part are detached and the method of leading and processing the active species 
generated in the plasma generating part to a treating part is also tried. 
[0007] However, the problem that reaction energy becomes low, so that it keeps 
away from a plasma generating part, and a processing rate falls since there is a life in 
active species is indicated to be, 

[0008]Then, the place made into the purpose of this invention approaches the 
electrode for plasma generations, and locates a processed object. It is in providing a 
surface treatment device using the surface creepage which can reduce a plasma 
damage, and a method for the same, without exposing a processed object to plasma, 
though a processing rate is raised. 
[0009] 

[Means for SGlving the Problem]A surface treatment device using surface creepage 
concerning this invention, Have an electrode for surface creepage containing the 1st 
electrode and 2nd electrode that have been arranged on both sides of a dielectric, and 
AC power supply is connected to said 1 st electrode, and said 2nd grounded electrode 
has an opening and induces surface creepage near [ said ] the opening, The surface of 
a processed object by which countered with s&\4 2hd electrode and elbse 
arrangement was carried out with active species generated by this surface creepage 
is processed. 

[001 0]A surface treatment method Using surface creepage concerning this ihventioh. 
Impress a volts alternating current to the 1st electrode arranged at the whole surface 
of a dielectric, and the 2nd electrode with an opening arrahg<ed in other fields of said 
dielectric is groundied, Close af^rangemeht of the processed object is ciarriied out to a 
process of inducing surface creepage near [ said ] the opening of said 2nd electrode, 
and said 2nd electrode, and it has said 2nd electrode and the process of processing 
the surface of said processed object which couhters with active species generated by 
said surface creepage. 

[0011]Unlike an electrode for ozone evolution indicated by JP,1~275403,A etc., an 
opening is formed in the 2nd grounded electrode, and electrode structure used for this 
invention of each forms surface creepage near [ this ] the opening. Since this surface 
creepage is formed in a field mostly closed in the 1st and 2nd electrode, even if it 
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makes a processed object approach the 2nd electrode and performs high processing 
of a processing rate, a processed object is not directly exposed to plasma. Therefore, 
since particle which can reduce a plasma damage to a processed object, and is 
produced from a processed object also decreases, a yield of processing also improves. 
[00123At this time, it is still better to form an outside of said 2nd electrode more 
greatly than an outside of said 1st electrode. It is because plasma formed in an outer 
edge section of each electrode is shifted to the 1st electrode side, it can generate and 
a damage by plasma in this electrode outer edge section is also reduced. 
[OQISlWhen said opening is formed as two or more slits, two or more band-like 
electrode pattern parts are formed in said 2nd electrode of this slit. Or when two or 
more said openings are formed in all directions, respectively, a lattice-like electrode 
pattern part is formed in said 2nd electrode of said two or more openings. 
[0014}In any case, since surface ereepage arises near [ two or more / each ] the 
opening, a discharge region is expanded and a processing rate can be raised. An 
electrode pattern part which has an opening functions as a ground mesh shield, and 
since electromagnetic waves which face to a processed object are also reduced, an 
electric damage to a processed object resulting from eleGtromagnetic waves is also 
reduqed. 

[0015]In a position which is said opening of said 2nd electrode, and un-countering, an 
opening can also be provided in said 1 st electrode. If it carries out like this, the 1 st 
and 2nd inter-eieotrode stray capacitance decreases, and electric power to be 
consumed with this stray capacitance can be used as electric power for surface 
ereepage. For this reason, plasma density increases and a processing rate improves 
further, 

[001 6]It is still better to cover said 2nd electrode and to form a protective film of 
plasma-proof nature, A plasma damage of the 2nd electrode is reduced; and a life and 
a yield of a device are improved by preventing generating of particle from the 2nd 
electrode. 

[001 7]When forming said 1st electrode with a metal block and forming said dielectric 
and said 2nd electrode with a thin film, it is preferred to form further a means which 
carries out temperature control of said metal block. Curvature of a dielectric which 
carried out temperature up by plasma, and the 2nd electrode can be prevented by 
temperature control. It is good to form further a means which carries out vacuum 
suction of said dielectric to the metal block side which constitutes the 1st electrode. 
Curvature of a dielectric which carried out temperature up by plasma, and the 2nd 
electrode is reformable by vacuum suction. If a temperature control means and a 
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vacuum suction means are used together, heat exchanging efficiency in the meantime 
can be raised by making the 1st electrode, dielectric, and 2nd electrode into an 
adhesion condition. 

[0018]As for said 2hd electrode, being grounded via an impedance adjustment means 
is preferred. A DC component produced in the 2hd electrode is lessened, and an 
electric damage of a processed object resulting fi'om the DC component can be 
reduced. 

[0019]Aiming at wettability [ of solder of the surface of a processed object ] and 
adhesive improvement surface treatment processing if the contents of processing are 
carried out, ashing, or etching etc. to which this invention method mentioned above is 
applied can be mentioned. 

[0020]Laminatidn shape which comprises said 1st electrode, a dielectric, and the 2nd 
electrode can also be imitated and formed ih a treated surface of said processed 
object with shape other than a flat face. If each of three layers is especially made into 
flexible construction material, it can imitate in the shape of a processed bodily shape, 
and can be processed, and it will become possible to process according to a treated 
surface of various shape. 

[0021]this invention method is suitable for what induces said surface creepage under 
atmospheric pressure or a pressure of the neighborhood. 

[0022]According to other modes of a surface treatment device using surface 
creepage concerning this invention, the 1st dierectric, The 1st electrode to which it 
was fbrmed in the whole surface of said 1st dielectric, and AC power supply was 
connected, The 2rid electrode that is formed in other flields of said 1st dielectric, and 
has an opening, In said opening, embedding or the 2nd dielectric to which it is enclosed 
with and flattening of said 2nd electrode is carried out, The 3rd dielectric that covered 
a field where flattening of said 2nd electrode was carried out, and has been arranged. 
It has ah elactrode for ****** surface creepage, surface creepage is induced oh the 
surface of said 3rd dielectric in an opening of said 2nd electrode, and a position which 
counters, and the surface of a processed object by which cdllhtered with said 3rd 
dielectric and close arrangement was carried out with active species generated by 
this surface creepage is processed. 

[0023]According to the mode of further others of a surface treatment device using 
surface creepage concerning this invention. The 1st dielectric and the 1st electrode 
to which it was formed in the whole surface of said 1 st dielectric, and AC power 
supply was connected, The 2nd electrode that is embedded and formed in the 2nd 
dielectric formed in other fields of said 1st dielectric, and said 2nd dielectric, and has 
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an opening, It has an electrode for surface creepage. surface creepage is 

induced on the surface of said 2nd dielectric in an opening of said 2nd electrode, and a 
position which counters, and the surface of a processed object by which countered 
with said 2nd dielectric and close arrangement was carried out with active species 
generated by this surface creepage is processed. 

C0024]Also in which device, surface creepage can be induced along the surface of the 
dielectric, operating a dielectric which covered the 2nd electrode as a protective film 
of this electrode. 
[0025] 

[Embodiment of the Invention] Hereafter, about the example of this invention, a 
drawing is made reference and explained concretely. 

[0Q26]The explanatory view 1 of the whole surface treatment device shows roughly 
the entire configuration of the surface treatment device concerning an example. 
[0Q27]In the figure, this surface treatment device has the electrode 10 for surface 
creepage which counters with the processed object 1 and is arranged. This electrode 
10 for surface creepage has a three-tiered structure which has each in the 1st 
electrode 30 and the 2nd electrode 40 to both sides of the dielectric 20. And the low 
frequency power source 50 to which 10-kHz low frequency power is outputted, for 
example is connected to the 1st electrode 30, and the 2nd electrode 40 is grounded 
via the impedance adjustment means 60, for example, a variable capacitor. 
[0028]The dielectric 20 is formed, for example in SiQ^ or aluminumgOa etc., and the 
thickness is 0.5-^3 mm preferably, and it is made into a thickness of 1 mm by this 
example. Its electric loss decreases so that the thickness of this dielectric 20 is thin, 
but if less than the above-mentioned minimum, a mechanical strength will be inferior 
and, moreover, the problem of a dielectric breakdown will arise. 

[0029]The 1 st and 2nd electrode 30 and 40 is formed with the construction material 
which can serve as an electrode, for example, aluminum* Ag, Gu, Cr, stainless steel 
(SUS), Ti and W, Ta, Mo, etc. can be used for it. Both this examples are formed with a 
thin film in the 1st and 2nd electrode 30 and 40. The outside of the 2nd electrode 40 is 
formed more greatly than the 1st electrode 30. This reason is mentioned later. 
[0030]The opening 42 is formed in the 2nd electrode 40 as shown in drawing 2 (A) and 
(B). What is shown in drawing 2 (A) is meeting in all directions and forming two or more 
openings 42, respectively, and the lattice-like electrode pattern part 44 is formed in 
the 2nd electrode 40. When shown in drawing 2 (B), the opening 42 is formed as two or 
more slits, and the band-like electrode pattern part 46 is formed of two or more of 
these slits 42. 
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[0031]How to process the treated surface l a of the processed object 1 is explained 
using explanation of a surface treatment method, next the surface treatment device 
shown in drawing 1 . 

[0032] Drawing 3 is the sectional view which expanded a part of electrode 10 for 
surface creepage shown in drawing 1 . 

[00333Supply of l O-kHz low frequency power will form the line of electric foirce 70 as 
shown in drawing 3 near the opening 42 of the 2nd electrode 40 between the 1st and 
2nd electrode 30 and 40. The line of electric force 70 although this line of electric 
force 70 is deeply formed [ density ] in the field in which the 1st and 2nd electrode 30 
and 40 counters, as is showh to drawing 3 also between the side 40a of the 2nd 
electrode and the 1st electrode 30 which are faced and located in the opehihg 42 is 
formed. And about 42 opening [ of the 2nd electrode 40 ] gas is excited by the electric 
field reflecting this line of electric force 70. As a result, surface creepage will be 
induced by the field 72 over the exposed surface of the dielectric 20 exposed within 
the opening 42. 

[0034] And this active species 74 and treated surface la will produce a chemical 
reaction, and will carry out the surface treatment of the treated surface 1a because 
the active species 74 generated in this surface creepage field 72 adheres to the 
treated surface 1a side of the processed object 1. 

[0035]At this example, by supplying 10-kHz low frequency power between the 1st and 
2nd electrodie 30 and 40, even if it did not supply the gas, for example, gas, such as 
heliumi, which is easy to excite plasma, the surface creepage stable to the field 72 
shown in drawing 3 wa3 able to be induced. 

[0036]ThUs, as contents of processing of the ti^eateid surface 1a of th^ probessed 
object 1 processed, the refbrmihg treatment of the surface of imprbvihg the 
wettability or the adhesive prbpeirty of sblder, ashing, or etching can be rhentibhed. In 
ord^r to reifbrm the surface of the treated surface l a, it is alsb possible for what is 
necessary tb be just tb induce surface creepage using air or compressed air, and to 
add nitrogen (Ng) to this. What is necessary is just to supply fbr supplying and carrying 
out the etching process of the oxygen (Og), in carrying out ashing treatment, 
predetermined etching gas, fbr example, CF4 etc., etc. 

[0037]The interval (the gap G shown in drawing 1 ) between the 2nd electrode 
[ method / this example ] 40 under processing in here, and the processed object 1 by 
making the processed object 1 approach the 2nd electrode 40 as 1-3 mm. The surface 
treatment of the treated surface la was able to be carried out using the energy-rich 
active species immediately after generating in the surface creepage field 72. And 
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since the treated surface 1a was not direct made into the surface creepage field 72, it 
was also able to reduce the plasma damage of the processed object 1 . Since it was 
the 2nd grounded electrode 40, even if the processed object 1 was set as ground 
potential, discharge will not produce the electrode in particular of the side which the 
processed object 1 approaches between the processed objects 1 in the position which 
is separated from the 2nd electrode 40. Thereby, the plasma damage of the processed 
object 1 can be reduced more, 

[0Q38]In order to reduce this plasma damage, as shown in drawing 1 , it is good to 
adjust the capacity of the impedance adjustment means 60, for example, a variable 
capacitor, by which insertion contact was carried out between the 2nd electrode 40 
and ground potential. For this reason, the electric charge to the processed object 1 
which is close by adjusting the capacity of the variable capacitor 60 in the impedance 
of the course which flows via this 2nd electrode 40 is controllable. As a result, the 
electric damage of the processed object 1 can be reduced. In order to adjust the 
impedance of an above-mentioned course, it may change into a variable capacitor and 
insertion connecting of the coil which can change a reactance may be carried out. 
[Q03 9] Accordi ng to this example method, since discharge does not arise directly 
between the processed objects 1, even if the treated surface 1a of the processed 
object 1 has unevenness, abnormal discharge etc, do not arise between the heights 
and generating of the particle from the processed object 1 can also be reduced. 
[0Q40]Since it is stabilized without needing supply of gas* such as helium, and surface 
creepage can be formed by using a lO^-kHz low frequency wave, in this example 
method, a running cost can also be reduced, as mentioned above. However, the 
frequency of the volts alternating current impressed to an electrode may use 
high-frequency power, such as 13.56 MHz, in addition to the above-mentioned thing, 
for example. The damage produced in an electrode can be controlled more by using 
13.56-MHz high frequency, and the processed object 1 and the particle from the both 
sides of the 1st and 2nd electrode 30 and 40 can be prevented and processed. It is 
also possible to produce surface creepage, without needing gas, such as helium which 
is easy to excite plasma, even if it uses this high-frequency power. 
[0041 ]In this example device, the outside of the 2nd electrode 40 is formed more 
greatly than the outside of the 1 st electrode 30 as shown in drawing t . This reason is 
explained with reference to drawing 4 (A) and (B). Drawing 4 (A) and (B) shows 
typically the discharge formed in the outer edge section of the 1st and 2nd electrode 
30 and 40. 

[0042]In the case of this example device shown in drawing 4 (A), the discharge region 
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82 which the line of electric force 80 shown in the figure (A) in the outer edge section 
of each electrodes 30 and 40 is formed, and is induced based on this is biased and 
formed at the 1st electrode 30 side. It is lost by this that the processed object 1 is 
direct made into the discharge region in the outer edge section of an electrode, and 
the plasma damage of the processed object 1 is reduced. Generating of arc discharge 
is not induced [ the direct discharge by the electrode 30 and the electrode 40, and ] 
further. This is because the end face of each electrodes 30 and 40 keeps away 
spatially, the dielectric 20 moreover exists in that space, so the impedance between 
the end faces of each electrodes 30 and 40 is increasing. As a result, there is no 
generating: of an electrode damage, without discharge arising directly to be based on 
the electrode 30 and the electrode 40. 

[0043]On the other hand, when the outside of the 1 st and 2nd electrode 30 and 40 is 
made the same, the discharge region 92 which the line of electric force 90 as shown in 
drawing 4 (B) is formed, and is induced based on this will be projected and formed 
rather than the undersurface of the 2nd electrode 40. In this case, the processed 
object 1 will be exposed to this discharge region 92, and the plasma damage of the 
processed object 1 will arise. It wilt not come out so much, in the case of drawing 4 (B), 
discharge will arise directly between the end faces of each electrodes 30 and 40, and 
a destructive damage will arise in each electrodes 30 and 40. That is, it is because the 
end face of each electrodes 30 and 40 approaches spatially as compared with the 
casie of drawing 4 (A) in the case of drawing 4 (B), the dielectric 20 moreover does hot 
exist in the space, so impedance in the meantime fafis substantially. 
[0044] By this example, the electrode pattern part formed ih the 2hd electrode 40 is 
made into the shape of either drawing 2 (A) or dra\A/ihg 2 (B) about the elebtrode 
pattern part of the 2hd electrdde.Since in any case two or more openings 42 are 
formed ih the 2hd electrodie 40 and the abbve-mentioned surface creiepage field 
C each / of this opehirig 42 ] 72 fs induced; the total area of a surface of eepagei field Is; 
expandied and the pr'ocessihg rate of the processed object 1 can be raised. 
[0045]The size of the one opening 42 is made small by forming two or more openings 
42 in the 2nd electrode 40. As a result, via this opening 42, the field where the 
processed object t meets the 1 st electrode 30 and directly can be made to reduce, 
and it is effective in this preventing the discharge to the processed object 1 directly. 
When this point is taken into consideration, it is more preferred than the electrode 
pattern part 46 shown in drawing 2 (B) to adopt the electrode pattern part 44 of 
drawing 2 (A) which can make the size of the opening 42 small. 

[0046]Other reasons for adopting each electrode pattern part 44 shown in drawing 2 
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(A) and (B) or 46 are that there is an effect which can shield the electromagnetic 
waves which use this electrode pattern 44 or 46 as an earth shield mesh, and face to 
the processed object 1. With shielding the electromagnetic waves which face to the 
processed object 1, the electric damage produced on the processed object 1 can be 
reduced. In order to heighten this shielding effect, it is good to determine the size of 
the opening 42 in consideration of the wavelength of electromagnetic waves. If the 
width W1 of the opening 42 shown in drawing 3 is set up shorter than the wavelength 
of electromagnetic waves, the shielding effect of electromagnetic waves will increase. 
However, since the surface creepage field 72 cannot be formed in the opening 42 of 
the 2nd electrode 40 unless electromagnetic waves pass at all via the opening 42. this 
point should also be taken into consideration and the width W1 of the opening 42 
should be determined. 

[0Q47]By setting the width of each electrode pattern part 44 shown in drawing 2 (A) 
and (B), or the line and space of 46 as a request, plasma density of the surface 
creepage field 72 induced in the opening 42 can be made high, and a processing rate 
can be raised. This reason is explained with reference to drawing 5 . 
[0048] D rawing 5 is a representative circuit SGhematic of the electrode 1 0 for surface 
creepage formed between the low frequency power source 50 and ground potential. 
Since the 1st and 2nd electrode 30 and 40 has countered via the dielectric 20, a 
capacitor is formed between this opposite and a resisted part also exists. The 
capacity CI and the resistance R1 which are shpwn in drawing 5 are the equivalent 
capacity and equivalent resistance which exist between the center position of the 
electrode pattern part 44 of the 2nd electrode 40, and the 1st electrode 30. The 
capacity C2 and the resistance R2 which are shown in drawing 5 show the equivalent 
capacity and equivalent resistance which exist between the side 40a of the 2nd 
electrode 40, and the 1 st electrode 30. 

[0049];Here* the low frequency power which the equivalent capacity 01 becomes so 
high that the width W2 of the electrode pattern part 44 is large^ therefore is consumed 
with this equivalent capacity G1 also becomes large. On the other hand, the equivalent 
resistance R1 is so large that the width W2 of the electrode pattern part 44 is small, 
and the low frequency power consumed by this equivalent resistance R1 also 
becomes large. 

[0050]What is necessary is here, just to lessen low frequency power consumed by the 
equivalent capacity 01 and the equivalent resistance R1, respectively, in order to 
make high plasma density of the surface creepage field 72 induced in the opening 42 
of the 2nd electrode 40. It is because the low frequency power consumed by the 
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equivalent capacity C2 and the equivalent resistance R2 increases by this. 
[0051]Therefore, each width of the line and space of the electrode pattern parts 44 
and 46 shown in dravving 2 (A) or drawing 2 (B), respectively, It is the range of about 
0.1-5 mm, and in consideration of the above-mentioned point, the plasma density in 
the surface creepage field 72 is high, and, moreover, the discharge area should set it 
as the optimum value which can be secured comparatively widely. 
[0052]Wheh the 1st and 2nd electrode 30 and 40 has countered mutually ais 
considered by drawing 5 , a capacitor^ will be formed there and a loss will iarise by the 
electric power consumed by this capacitor-. Ih order not to form such a capacitor, it is 
good to adopt one composition of drawing 6 (A) - (C). 

[0053] Drawing 6 (A) - ((5) all forms the opening 32 in the 1st electrode 30 in this 
position which is the opening 42 of the 2nd electrode 40, and un^countering. The 
electrode pattern part 34 will be formed also in the 1 st electrode 30 by forming this 
opening 32. 

[0054] Drawing 6 (A) both sets up identically width W3 of the opening 32 of the 1st 
electrode 30, and the width of opening 42W1 of the 2nd electrode 40. If it carries out 
like this, the width W4 of the electrode pattern part 34 of the 1st electrode 30 is in 
agreement with the electrode pattern part 44 of the 2nd electrode 40, or the width W2 
of 46. 

[0055]In the case of drawing 6 (B), width W3 of the opening 32 of the 1st electrode 30 
is made narrower than the width W1 of the opening 42 of the 2nd electrode 40. 
Similarly, in the case of drawing 6 (C), width W3 of the opening 32 of the 1st electrode 
30 is set up more widely than the width VV1 of the opening 42 of the 2nd electrode 40. 
[0056] Drawing 6 (A) In - (C)- siinde the field wher*e the electrode pattern parts of the 
1st and 2nd electrode 30 and 40 mieet Is completely lost or it is remaihihg slightly, the 
above equivalent capacity CI is reduced. By reducing the electric power* consumed 
with this equivalent capacity G1, plasma density of the surface creepage field 72 
induced in the opening 42 carl be nriade high. 

[0057]In the example shown in drawing 1 about the manufacturing method of the 
electrode 10 for surface creepage, the dielectric 20 and the 1st and 2nd electrode 30 
and 40 are formed as a thin film, respectively. 

[0058]The 1st and 2nd electrode formed in both sides of this dielectric 20 can be 
formed using various methods. One of them is using thin film coating techndlbgy, such 
as a sputtering technique. After thin film forming, in order to form the electrode 
pattern part 44 shown in drawing 2 (A) and (B), or 46, it is good to adopt one method 
of the following. Orie of them uses the lithography step established in the 
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semiconductor manufacturing process. Other one is using the leaser cutting method 
which cuts a minute pattern by a laser beam. As techniques other than thin film 
coating technology, comparatively cheap printing technique, such as silver paste or 
coppering, can also be used, for example. 

[0Q59]Since the 2nd electrode 40 is directly exposed to plasma about the protective 
film formed in the 2nd electrode 40, as shown in drawing 7 , it is good to cover this 2nd 
electrode 40 with the high protective film 100 of plasma-proof nature. The 
anti-oxidation characteristic can be mentioned as one of the plasma-proof 
characteristics. That is, in order to prevent deterioration by the oxidation on the 
surface of the 2nd electrode 40 that originates in plasma and is produced, it is good to 
form oxide films, such as SiOg, for example. There is heat resistance as one of 
everything [ the ] but the plasma-proof characteristic. In order to secure heat 
resistance, when the 2nd electrode is aluminum (aluminum), for example, it is good to 
form the proteetive film 1 00 with the refractory metal whose melting point is higher 
than it. As mentioned above, also when the 2nd electrode 40 is formed in silver paste, 
coppering, etc., it is good to coat the surface with SiO^ etc. After forming the 
electrode pattern part 44 or 46 for the thin film which consists of construction 
material, such as Cr, aluminum, and Tr, similarly through a lithography step, the 
surface can also be ooded in SiQ^ etc. When the contents of processing are etching, 
since there is no etching-proof nature in Si©2» is unsuitable as a protective film. In 
this case* it is good to use for example, aluminumgPs etc* as the protective film 100, 
[0Q6Q]If directly possible [ in a refractory metal / with a film ] on the surface of the 
dielectric 20, the refractory metal will serve both as the 2nd electrode 40 and 
protective film 100. However, it is good for forming the metal thin film which is easy to 
carry out with .a .film as a ground generally to make it desirable, and to form a 
refractory metal from on the. 

[0061] In consideration of the 1st and 2nd eleqtrodes 30 and 40 and dielectric 20 
including this protective film 1 00 serving as a generation factor of emergency particle, 
impurity concentration is low, and, as for especially the impurity of a Na system, not 
containing as much as possible is preferred. 

[0062]Although the electrode 10 for surface creepage was used as the plate shaped 
electrode, it can constitute from an example shown in drawing 1 about other shape of 
the electrode for surface creepage in other various shape. For the purpose, what is 
necessary is to form the dielectric 20 with the material which has FURESHI kibble 
nature, such as glass fiber, Teflon (trade name), or polyimide, for example, and just to 
form the 1st and 2nd electrode 30 and 40 in both sides of this dielectric 20 as a thin 
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film. If it carries out like this, the electrode 10 for surface creepage is processible into 
various cubic shape, such as cylindrical shape, rectangular pipe shape, conical shape, 
or doughnut shape, for example. And if the electrode 10 for surface creepage is made 
into cylindrical shape when the processed object 1 is a hollow pipe, for example, it will 
become possible to carry out the surface treatment of the internal surface or outside 
surface of this hollow pipe. 

[0063] Other composition of a surface treatment device next is explained with 
referisnce to drawing 8 - drawing 10 about other examples of a surface treatment 
device. 

[0064] Drawihg 8 is an Ac-M sectibnal view in the top view of the device shown in 
draWihg 9 , and drawing 10 is a B-B sectional view in drawing 9 . This surface treatment 
device is provided with the following in drawing 8 . 

The 1st electrode 110 that consists of a comparatively heavy-gage metal block 
The dielectric 112 and the 2nd electrode 114 which were formed in the Uhdersurface, 
respectively. 

The electrode pattern part of this 2nd electrode 1 14 is formed in the shape of either 
drawing 2 (A) or drawing 2 (B). The 1 st electrode 1 12 is connected to the AC power 
supply which is not illustrated. The electrode for surface creepage of these 
three-tiered structures is supported by the electrode pattern part of the 2nd 
electrode 114, the 1st metal holders 116 through which it flows, and the 2nd metal 
holders 1 18 at the base panel 120. And the base panel 120 is grounded. The electrode 
for surface creepage of these threig-"tiered structures is supported by the base panel 
120 also Witii the 1st ^ the 3rd insulator 122-'126. 

[0065]rn this example device, as shown in drawing TO , the vacuum suction part 1 30 is 
formed in the 1st electrode 110 that consists; of a metal block. Arid if it is during 
processing, the dielectric 112 and the 2nd polar zone 114 are attracted via this 
vacuum suction part 130 to the 1st electrode 110 side of the rigid body which consists 
of a metal blook. Even if temperaitiire up is carried out by plasma and curvature tends 
to arise in the dielectric 112 and the 2hd electrode 114 by this, this curvature is 
prevented by above-mentioned vacuum suction. 

[0066] Furthermore, by this example, as shown in drawing 10 , the passage 132 fbr 
temperature control media is formed in the inside of the 1st polar zone 110 that 
consists of a metal block. And in this example, circulation feed of a cooling medium, 
for example, the chilled water, is carried out to this passage 132 inside. 
[0067]By this vacuum suction part 130 and the passage 132 for refrigerants, the 
dielectric 112 and the 2nd electrode 1 1 4 can always be stuck to the 1 st electrode 1 1 0 
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side, and heat exchange can be performed. Thereby, the dielectric 112 and the 2nd 
electrode 114 by which temperature up was carried out can be cooled. 
[0068]Furthermore, this example device has the block 134 for gas supply shown in 
drawing 10 on the side of the downstream of the move direction C of the processed 
object 1 shown in drawing 9 . This block 134 for gas supply has the reservoir room 136 
in which the gas supplied from the outside is accommodated. The gas accommodated 
in this reservoir room 136 is supplied toward the direction of D of the transportation 
direction C and opposite direction of the processed object 1 ^ as shown in drawing 9 
via the gap between the blocks 1 34 for gas supply, 

[QQ69]By having this composition, if it is raw gas other than the atmosphere, for 
example, ashing treatment, and is Qg gas and an etching process, the gas for 
processing, such as CF^, can be turned to the processed object 1 , and can be supplied 
certainly. 

[0070]The electrode 150 for surface creepage shown in drawing 11 about other 
construGtiona! examples of the electrode for surface creepage, The point of having 
the 1st electrode 142 connected to the low frequency power source 50 in one field of 
the 1st dieieetrio 140, and having the 2nd electrode 144 grounded via the variable 
capacitor 60 in other fields of the 1st dielectric 140 is the same as the example shown 
in drawing 1 . 

[0071] Further, in the opening 144a of the 2nd electrode 144, it is enclosed and the 
electrode 150 for surface creepage shown in drawing ll has embedding or the 2nd 
dieiectric 146 to which flattening of the 2nd electrode 144 is carried out. Although this 
2nd dielectric 146 may be formed in solid form like the 1st dielectric 140, it is good 
also as fluids, such as FURORINATO (trade name), for example. 
[0072]This electrode 150 for surface creepage has the 3rd dielectric 148 that covers 
the undersurface side of the 2nd electrode 144, for example, consists of quartz plates 
etc. further. 

[0073]And by supplying low frequency power between the 1st and 2nd electrode 
142,144, as shown in drawing 11 , it is the opening 144a of the 2nd electrode 144, and a 
position which counters mostly, and the surface creepage field 152 is formed in the 
undersurface side of the 3rd dielectric 148, respectively. It becomes possible to 
process the treated surface 1 a by making the active species generated in this surface 
creepage field 152 adhere to the treated surface 1a of the processed object 1 like the 
example shown in drawing 1 . 

[0074]Under the present circumstances, since the 3rd dielectric 148 functions as the 
protective film 100 shown in drawing 7 , the plasma damage of the 2nd electrode 144 
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can be reduced. 

[0075] Drawing 12 shows the constructional example of further others of the electrode 
for surface creepage. The electrode 160 for surface creepage shown in drawing 12 has 
the 1st electrode 172 on the upper surface of the 1st dielectric 170, and has the 2nd 
dielectric 174 on the undersurface. And the 2nd electrode 176 that has an electrode 
pattern part shown in drawing 2 (A) or (B) is built in this dieliectric 174 inside of the 
2nd. 

[0076]Also ih this case, it is the opening 1 76a of the 2nd electrode 1 76, and a position 
which counters, and the surface creepage field 180 is formed along the surface of th6 
2hd dielectric 1 74. Therefbre, the active species generated in this surface creepage 
field 180 enables it to process the treated surface la of the processed object 1. It 
functions as the protective film 100 of drawing 7 , and the 2nd dielectric 1 74 is made to 
serve a double purpose as a support member which supports the 2nd electrode 176. 
[0077]This invention is not limited to the above-mentioned example, and various 
modification implementation is possible for it within the limits of the gist of this 
invention. Although each above-mentioned example induced surface creepage under 
atmospheric pressure or the pressure of the neighborhood and this was checked by 
this invention person etc. in the experiment, it is thought possible to carry out this 
invention under a vacuum atmosphere. 

[0078]As the processed object 1 processed by this invention device or a method, If 
aimed at electronic parts, such as IC vvhich could apply various things according to the 
processing purpose, and was packed especially, a silicon substrate, the glasis 
substrate us;ed for a liquid crystal display (LCD), etc., it will become possible to 
process without producing the defect resulting from a plasma damage. 
[0079] 
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